JIABOPATOPHAS PABOTA M-4
N3YYEHUE
KUHEMATUYECKHUX XAPAKTEPUCTUK ABWKEHM
HA YCTAHOBKE «MASJTHUK OGEPBEKA»

1. Jenb pabomsi

HCHBIO pa60TBI ABJISICTCS N3YYCHHUC OCHOBHBIX KMHCMATHUUYCCKUX XAPAKTCPUCTHUK
IMOCTYIIATCIIbHOIO W BPAIIATCIIbBHOI'O ABWIKCHUS TCJI, SKCIICPUMCHTAJIBHOC HCCIICAO-
BaHHE 3aBUCHUMOCTEH IIYTHN U CKOPOCTHU OT BPECMCHH, OIILITHOC OIMPCACICHHUC YCKOPC-
HHA.

2. [Tooecomoeka kK pabome

N3yuute TeopeTrueckuil Matepuan 1o JISKIUsAM Wid y4yeOHuky [1-3]: moaenu
MaTepUAIbHON TOYKU U aOCOJIOTHO TBEPIOTO Tejla, KHHEMATHUYECKUE XapaKTEePUCTH-
KU JIBUYKEHUS MaTEepUaIbHOU TOUKH (pajlyc-BEKTOp, CKOPOCTh, YCKOPEHUE, TaHTCH-
[IMaJIbHOE M HOPMAJIbHOE YCKOPEHUS, YTIOBbIE CKOPOCTh M YCKOPEHHE); KUHEMATH-
YECKUE XapaKTePUCTUKU JBIKCHHS a0COMIOTHO TBEpAOTO Tenma. O3HaAKOMBTECh C
KOHCTPYKITHEH 1a00paTOPHOTO CTEHIA U MPUHIIAIIOM U3MEPEHHH 110 METOANIECKOMY
onmcanuio. OTBETHTE HA BOMPOCHI U3 pazzena 4 maHHOTo omucanus. [loaroroBere
KOHCIICKT JJISl TOTyCKa K JJabopaTOpHO# paboTe M MOTPEHUPYHTECh OTBEUATh Ha BO-
MPOCHI 00YYAOIIETO U KOHTPOJIBHOTO TecToB Ha CD.

3. Kpamkasi meopus

W3 onpeneneHust mexanuueckozo 08uiceHus Kaxk U3MEHEHHUs B3aMMHOTO pac-
MOJIOKEHUSI TNl B MPOCTPAHCTBE CJIENYET, YTO JUIsl €ro OMHCAaHUS Ha MaTeMaTHue-
CKOM SI3bIK€ HEOOXOAUMO 331aTh CUCHIEMY OMCYema — COBOKYITHOCTh CUCTEMBbI KO-
OpAMHAT U YacOB, CBA3AHHBIX C HEKOTOPBIM TeJoM oTcyeTa. [Ipu aTom abcomoTHO
TOYHOT'O ONHCAHUs JIIOOOro JABMKEHUS JOCTUYb HEBO3MOXXHO. [ToaTomy mpu pere-
HUU JII000M (U3UUECKON 3a/1auu HEOOXOIMMO MCIOJIb30BaTh COOTBETCTBYIOIIUE MO-
nemu. [Ipocteitieit sBasieTcs Moaenb Mamepuanbvhoi mouku (MT) — Takoro 00beK-
Ta, KOTOPBIA MOYKHO paccMaTpuBaTh KaK TOYKY, MMEIOILIYI0 maccy (T.e. oObeKTa,
pa3MepaMy KOTOPOIo B YCIOBUSX JIAaHHOM 3aJ1a4l MOKHO IIpeHeOpeyb).

[Tonoxxenne MT B mHpOCTPaHCTBEHHOM CHCTEME OTCHETa 3aIaeTCs paouyc-

6eKmopom Tp= {xA,yA,zA} — BEKTOPOM, IPOBEICHHBIM M3 Haydajga KOOpPAHHAT B
naHHyro Touky A. [Ipu nBmxennn MT ee paauyc-Bektop MeHsiercs. JIMHus B mpo-
CTPaHCTBE, M0 KOTOPOU IMepemMelaeTcss KoHel paauyca Bekropa MT, Ha3biBaercs ee
mpaexmopuen. Oynxuus 1 (), Bepaxkaromias U3MEHEHUE Pajyc-BEKTOpa BO Bpe-
MEHH, HA3bIBACTCS 3AKOHOM WU YPAGHEHUEM 08UCeHUA. 3aKOH JIBUKEHUS MOXKHO
3anucaTh Kak B BEKTOPHOM, TaK U B KOOPJIUHATHOU (hopme



X = X(t),

r=r() WIIH y=y(t), (1)
z=12().

3Hanue 3akoHa ABMKEHUS MT T03BOISET MOMYyYUTh JOTIOTHUTEIBHYIO HHPOP-
MAlMI0 O JIBUKEHHHU. B 4acTHOCTH, CKOPOCTh U W YCKOPEHHE d ONpPEACISIOTCA

bopmynamu
dr do

ar _ do _ 2
at "t )

Hanpumep, 3aK0H NpsSMOIMHEHHOTO PaBHOYCKOPEHHOI'O ABUKEHUS BIOJIb OCH
Oy u3 Touku Y = 0 6e3 HauaJIbHOW CKOPOCTH UMEET BUJ

at?
y= o (3)

[Tpu pSIMOIMHEHOM PaBHOYCKOPEHHOM JBM)KCHHH O€3 Ha4aJIbHOM CKOPOCTH
B110J1b ocu Oy u3 hopmyit (2) u (3) monygaem
v, =at. (4)

3Has 3aKOH JABM)KEHH, MOKHO OIIPEIENIUTh 6eKmop nepemeuenus Ar =1, — 1,

oy

MIPOMACHHBIN MYTh, PAANYC KPUBU3HBI TPACKTOPHUHU U APYTHE JNOINOJHUTEIBHBIE Xa-
PAKTEPUCTUKH IBUKEHUS.
IIpn nBmxennn MT 1Mo OKPYKHOCTH € LIEHTPOM B Haudaje KOOPJIAWHAT €€ paau-

TN A YC-BEKTOP MEHSIETCSA TOJBKO II0 HAIpPaBJIEHHUIO, & CKOPOCTh
% MOXET MEHATHCS U 10 BEJIIMYMHE U 110 HalpasjaeHUuo. Bo MHO-
0 oL > THX Clydasx IBIKCHHE MT 1o okpy>XHOCTH yAOOHEe 3a/1aBaTh

| J B MOJISIPHBIX KoopauHaTax (puc. 1). B aToM cinyuae mosoxkeHue
TOYKH A OIpeneNnsercs ee MoJIAPHbIM paguycoM I (Moaysem

Puc. 1 paryc-BeKTOPa) U BETMYMHOMN HOJISPHOTO yIiia (. Benuuunsl
o = Cé_f[p (yenosas ckopocms) u (5)
_ 2.
= C(Ij_(f = ((jjT;p (yenoeoe yckopenue) (6)

AMEIOT CMBICJ, aHAJIOTUYHBIA CMBICITY COOTBETCTBYIOIIMX XapPAKTEPUCTHUK MOCTYyIa-
TEJILHOTO ABMKEHU (3).

[Ipu nBrxxkennn MT 1o OKPYKHOCTH pagnycoMm I' MEXITY CKOPOCTBIO U YTIIOBON
CKOPOCTBIO HMMEETCSI B3aUMOCBSI3b

D=0xr. (7)

[Ipy KpUBOIMHENHOM JABUKEHHUH (B TOM YKCIIE U MPU JBUKEHUU MO OKPYKHO-
CTH) BEKTOpP YCKOPEHUS TOUYKHA d MOKHO MPEJCTABUTh KaK CYyMMY JIBYX COCTaBJISIIO-
mux d=a,+4a,,rue

a, =Ppr ®)

“-ManZenyualbHoe yCKopenue, HalipaBJICHHOC I10 KacaTeJbHOM K TPACKTOPUHU U



XapaKTCPU3YIOMICC U3MCHCHHUC CKOPOCTH I10 a0COJIFOTHOM BCJIMYHHC,
2

)
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-HOpMalbHOEe YCKOpeHue, HATIPaBICHHOE K OCH BPAIICHHS U XapaKTepPU3YIOIIee
M3MEHEHHE CKOPOCTH 10 HApaBICHUIO.

Jlpyroit MozenbIO, ¢ KOTOPOH MPHUXOAUTCS UMETH JI€JI0 B MEXAHHKE, SBISETCS
MOJICITb adcotomuo meepoozo mena (ATT) — Tena, nepopmarusiMu KOTOPOTO B yC-
JOBHSX JAHHOM 3a7a4i MOKHO MPEeHEeOpeyb.

Cnoxnoe nuxenne ATT MOXHO MPEACTaBUTh KaK BpallEHUE C YIJIIOBOM CKO-
POCTBIO () B CUCTEME OTCYETA, KOTOPAst JBUIKETCS MMOCTYNATEIBHO CO CKOPOCTBIO Uy .

Torna nuHeHas CKOPOCTh HEKOTOPOU TOUKHU, pAJANYC-BEKTOP KOTOPOU B IBMKYLIECH-
Csl CUCTEME OTCUeTa paBeH I, MOKET ObITh MPEJICTABIICHA B BUJIC
U=Uy+oOxr. (10)

4. Bonpocb! Osisi n0020moeKu K donycky k nnabopamopHou pabome

1. Tloscuure monenu marepuanbHOil Touku (MT) u abcomoTHO TBEpAOro Teja

(ATT).

Urto Takoe Tpaekropus ABrxkeHUss MT?

JlaiTe onpeneneHus paanyc-BeKTopa 1 3aKkoHa ABrkeHus MT.

Haiite omnpejencHus CpeHell CKOPOCTU U CKOPOCTH

MAaTepUaIbHON TOUKHU. B

5. KakoBo cooTrHomenne Mexay ckopoctamu MT B mo- A C
noxenusx A, B, C u D, npuBeneHubix Ha rpaduke X(t)
(puc. 2)? 0

6. JlaiiTe onpenenenne yckoperuss MT. Puc. 2

7. 3Banumute st MT 3aKkoH JABMXEHHS C MOCTOSTHHBIM
YCKOPEHUEM. 3alHIINTe 3aKOH M3MeHeHus1 ckopoctd MT npu nBM>XeHUu ¢ 1o-
CTOSIHHBIM YCKOPEHUEM.

8. KakoBa B3auMOCBSI3b MEX]y JIMHEHHON M YTIOBOW CKOPOCTSIMU MPHU JABUKEHUU
MT 1o okpy>KHOCTH?

9. KakoBa B3aMMOCBSI3b MEXIYy TaHTEHIIMATBHBIM U YTJIOBBIM YCKOPEHHUSIMHU MPHU
nBvxeHur MT 110 oKpy)HOCTH?

10. Kak 1o u3BeCTHOM 3aBUCUMOCTH U I OmnpeaenuTh BEKTOp IMepeMeIeHus?

B whno

v

11. Kak no u3BecTHOM 3aBUCUMOCTH d t ompeaeuTh 3BMEHEHHUE CKOpOCTU?
12. B uem cyTbh MeTO 1@ rpaduueckoro auddepeHmpoBanms?



8. Jlumepamypa

I. CaBenwseB U.B. Kypc obmeit ¢pusuku. Ku. I. M.: Hayka, 1998 .
2. CasenweB U.B. Kypc ¢usuku. T. 1. M.: Hayka, 1989 1.
3. Tpodumona T.U. Kypc ¢uszuku. M.: Beiciias mkomna, 1990 r.

6. OnucaHue ycmaHoO8KU U MemoOuKa rnpoeeodeHUs1 3KCrepuMeHma

Cxema nabopatopHOro cTeHaa n3obpaxkeHa Ha puc. 3. OCHOBHBIM 3JIEMEHTOM
CTEH/A SIBJSICTCS KPECTOBMHA M3 YETHIPEX CTEP)KHEHW 1, 3aKpeIIeHHBIX MO YIJIOM

% JIpYT K Jpyry Ha WIKUMBE 4 ¢ TOPU3OHTAIBHON OChIO. Ha CTEepkKHAX ¢ IMOMONIIBIO

BUHTOB 3aKPEIUISAIOTCS OJMHAKOBBIE IIEpEIBUraeMble Irpy3sl 2. [ oTcyera paccTos-
HUH 3TUX TPy30B OT OCH BPAILECHMUS HA CTEPKHAX HAHECEHBI CAHTUMETPOBBIE JEIIC-
Hust. CTEp:KHU BMECTE C TPy3aMU NPUBOAATCSA BO BpallaTEIbHOE JIBUKEHUE C TTOMO-
IO HATHU 3, HAMOTAaHHOW Ha WKUB 4. Ha KOHIIE HUTH, IEPEKUHYTON Yepe3 JIETKUM
0JI0K 5, moaBeneHa maTdopma co CMEHHBIMU Ipy3aMu 6. PaccTosiHre, TPOXOIUMOE
rpy3amu 6, OTCUATBIBAETCS 110 BEPTUKAIBHOM IIKaJIe 7 HA CTOMKE YCTaHOBKH. OTCUET
BPEMEHHU JBUKEHUS T'PYy30B MPOU3BOAUTCS MPU MOMOIIU (HOTONATYUKOB 8§, MOIKIIO-
YEHHBIX K MAJUJIUCEKYHIOMEPY 9.

AN | |
= — —
[ ]
= <~
10



BepTukaibHOCTh CTOMKM YCTAaHOBKM OOECIECUYMBAETCS BpAICHHUEM PETYIHUpPO-
BOuHBIX BUHTOB 10. Ha ocu mkuBa 4 HaXoAUTCS 31IEKTPOMATrHUT, KOTOPBIN 3aTOpMa-
’KUBAET BpAIllCHUE CTEP)KHEH C Tpy3aMU B MOMEHT MepeceueHus miatopmoii 6 cee-
TOBOTO JIy4a HIKHEro oroaarurka (puc. 3a).

JliHa myTH, TPOXOJMMOro rpy3amMu 6 MpU MOCTYIMATEILHOM JIBM)KCHHUH, 3a71a-
eTcst mepemernienreM miatgopm 8 ¢ poTromaTynkamMu BAOJIb CTOMKH yCTaHOBKHU. U3-
Mepsisl BpeMsl OITyCKaHUS TPYy30B 6 MIPU pa3INYHBIX 3HAYCHUSX JJIUHBI ITyTH, MOYXKHO
MOJTYYNTh 3aKOH JIBIOKEHUS rpy30B Y = Y(t) B Tabmuunoi hopme. JanpHeiimas odpa-
00TKa pe3yJbTaTOB U3MEPEHUI OOBIYHO OCYIIECTBIICTCS C MTOMOIIBIO TTPOTPAMMHBIX
cpeacTtB. B naHHOl paboTe MCMONB3yeTCsl YIPOIICHHAs W HarJisiiHasi METOJIUKa 00-
pPabOTKU SKCIEPUMEHTANIBHBIX NaHHBIX. [[0 MOSy4eHHBIM pe3yibTaTaM H3MEpEHUM
CTpOUTCS rpaduK 3aKOHA JIBMXKEHHUS TPy30B Y(1). 3aBUCMMOCTH CKOPOCTH TPY30B OT
BpeMenu o(t) ompenaensiercs MeToaoM rpadudeckoro auddepeHIUpoBaHUsS KPUBOH
y(t). [yis aToro och BpeMeHH pa30MBaeTCs Ha paBHbIe MHTEpBaibl At = ti4g - ti. Ilo
rpaduKy OINpEACNSIOTCS 3HAYEHUs KOOPJIWHAT Yj, COOTBETCTBYIOLIUE KaXKIOMY MO-
MEHTY BpeMeHHM 1. BenmnuuHy cpeaHell CKOPOCTH Ha KaKJIOM y4YacTKE TPACKTOpUHU
MO>KHO PaccuuTath 1o hopmyse

v = Yia = Yia (11)
2-At
[To moytydeHHBIM 3HAYCHUAM v; cTpouTcs rpaduk v(t) u Mo ero BUIY UACHTUDHUITUPY-
€TCs XapakTep ABUXKEHUS TIaThOpPMBbI C Tpy3amMu (PaBHOMEPHOE, PaBHOYCKOPEHHOE
WM C MEHSIIOIIUMCST YCKOpPEHUEM). AHAJIOTUYHO, BBINMOJHUB rpaduueckoe audde-
peHIpoBanue 3aBucuMocT (), MOKHO OINIPEICTUTh YCKOPECHHE
IPY30B.

B ucnone3yemMol 3KCIEpUMEHTAIIBHON YCTAHOBKE KMHEMa-
TUYECKUE XAPAKTEPUCTUKU TMOCTYNATEIbLHOTO JBUKECHUS TPY30B
6 W BpalaTeJIbHOTO JBUXEHUU KPECTOBUHBI SIBJISIFOTCSI B3aHMO-
3aBUCHUMBIMU.

PaccmoTpuM TOuKy KacaHUsl HIKMBA K TPSIMOMY YYacTKy
HUTH (Touka A Ha puc. 4). Bpamascs ¢ yriioBoil CKOPOCTHIO ®
BOKPYT' OCH LIKMBA, OHA UMEET CKOPOCTh KACAIOIIETOCs €€ y4acT-
Ka HUTU W, CJIEIOBATEIbHO, PaBHA CKOPOCTH OITyCKaHHs Tpy3a.
N3 opmymnel (7) cnenyer, 94To

0=—. (12)
r

AnanornyHoe 1mo (opMe COOTHOIIEHUE MOKHO TTOTYYUTh U JIJIs1 YCKOPEHUM

a
B= . (13)

TJI€ a - YCKOpPEHHUE TPYy30B 6, § - yIII0BOe YCKOpEHHUE MIKUBA, I' - paJnyC IIIKHUBA.




7. Mopsidok ebinosiHeHUst pabomabi

1.1. IToozomoexa ycmanoeku Kk padome

1. Bxirounth ycTaHOBKY B ceTh (BbIMONHsET abopant). Knomku "COpoc" u
"ITyck" npuBECTH B OTKATOE MOJIOKEHHUE.

2. Ilpu orxkaroit kHomnke "IIyck" yCTaHOBUTH Ipy3bl 2 Ha CTEPKHSIX HA MAKCH-
MaJIbHBIX PacCTOSIHUAX OT ocu BpamieHus. [Ipu 3Tom rpy3 6 cienyeTr mocTaBUTh Ha
BEPXHIOIO YacCTh MIATPOPMBI 8, YTOOBI OCBOOOIUTH OT HATSKEHUS] HUTh.

3. HaxaB kHomnky "Ilyck" (mpu 3TOM TOpPMOKEHUE DJIEKTPOMArHUTOM IpeKpa-
IaeTcs) MOBEPHYTh KPECTOBUHY TaK, YTOOBI JBa U3 YEThIpEX cTepkHel 1 Obutn B To-
PU30HTAIIBHOM IOJIOKEHUU. Perynupys nojioxeHue rpy30B 2 Ha 3THX CTEPKHSAX J10-
OUTHCS paBHOBECHsI KpeCTOBUHBI. [1oBepHYTh KpecToBUHY Ha yroi 90° Tak, 4ToObI
7B IPYTUX CTEpPXHS ObUIM FOPU3OHTaJIbHBIL. BHOBH NTOOUTHCS paBHOBECHS KpPECTO-
BUHBI.

7.2. Onpeodenenue nozpeuwtHocmeil usmMepeHus 6pemeHu OGUNCEHU 2py3a

1. OcBoOoguB BUHTHI 11, pa3aBuHYTh MIaTopMbl § HA MAKCUMAJIbHOE pac-
crosiHue. OnpenenuTh 3HAUCHUE Ymax 110 1IKajde 7 W 3anmucath B Tadiuiy 1. [Ipu Ha-
MOTaHHOM Ha MIKKMB 4 HUTHU OTPETyJIMPOBAThH MOJOKEHUE MIAaTHopM 8 TakuM oOpa-
30M, 4TOOBI IPU JIBUKEHUHU TPy3 6 (C MAKCHUMAJIbHBIM KOJIMYECTBOM CMEHHBIX THPb)
MPOXOJAWJI MPUMEPHO TMOCEPEAUHE MEXKIY OTBEPCTUSIMH (DOTONATUYUKOB HIDKHEH
matdopmel 8.

2. HaxaB kHonky "Ilyck" (pu 3TOM TOPMOKEHHE 3JIEKTPOMAarHUTOM IpeKpa-
Ia€TCs) ¥ MOCTENIEHHO HaMaThIBasi HUTh HA MIKUB 4, TIOJHSITH TPY3bl 6 TaK, YTOOBI UX
HUKHUN Kpail coBmajan ¢ yepTod Ha BepxHeMm doromaturke § (puc. 3a). OTxaB
kHonky "Ilyck", 3adukcupoBath rpy3sl B 3TOM nosioxkeHuu. Haxas kaonky "Copoc",
YCTaHOBUTH HYJIEBOU OTEUET IMPPOBOr0 MHIUKATOPA BPEMEHH.

3. Haxas xHonky "llyck", npuBectu cuctemy B asuxkeHue. I[locie 3atopmaxku-
BaHMs CHCTEMBI 2JIEKTPOMArHUTOM 3aliCaTh MI0Jy4eHHOE BpeMs {; B Tabmumy 1.

4. Haxatb Ha kHOTIKY "COpoc" 1, HauMHas C MyHKTa 2, MPOBECTU AHAJIOTUYHBIE
M3MEPEHHUS €IE NeBATh pa3. 3Hauenus t, -1 3anectu B Tabnumy 1.

7.3. H3mepenue 3agucumocmu KOOpOUHAMbL CMEHHBIX 2PY3068 Om 6peMeHU

1. Tlepememiast ogHy U3 TWIATGOPM 8, YMEHBIIUTH PACCTOSTHUE MEXTY MIaThOp-
MaMH Ha 3 CM.

3aMeuaHue: BCE M3MEPEHUs] BBIMOIHSAIOTCS MPU MAaKCUMAIbHOM KOJHUYECTBE
CMEHHBIX THPb 6, BBIJJAHHBIX JJAOOPAaHTOM.

2. Tpuwxabsl IPOU3BECTH M3MEPEHUE BPEMEHH ONMYCKaHMs Ipy30B O B MOpPSIKE,



ONHMCAaHHOM B MyHKTax 2, 3 u 4 npeapiayuero skcnepumenTa 7.2. IlomyueHnHble 3Ha-
yenus t, t' u t'' 3anmucaTe B TabauIy 2.

3. AHasiornyHble TPEXKPAaTHbIE U3MEPEHUS NIPOBECTU MPU IPYTUX 3HAYCHUSX Y,
commkast Kaxaplid pa3 miatdopmel 8 Ha Ay = 3 cm. [locieqHee n3mepeHue BBINOI-
HUTH IPY MUHUMAJILHOM PacCTOSIHUU MEX]y MIaTdopMamu 8.

3ameuanue: B cimydae Oonbiioro pacxoxaeHus nokasanui t, t' u t'' mpoananu-
3UpOBaTh BO3MOXHOCTh MPEXKIEBPEMEHHOIO cpabaTbiBaHus (DOTONATUYMKOB (BEpXHE-
ro win HUXxHero). [Ipu HeoOXOAUMOCTH UCKIIOUUTh U3 PACUETOB SIBHO OLIMOOYHOE
n3mepenue (Boiopoc). Ilonyuennslie 3Hauenus t, t' u t'' 3anectu B Tabnuy 2.

4. V3smepuTh JIMHEWKOW paauyc ocH I (puc. 4) U paanyc BpallleHHs LIEHTPOB
IPy30B 2 110 CAHTUMETPOBBIM JIETICHUSIM Ha cTepkHsX 1 (puc. 3).

8. OgpopmneHue omyéma

1. To manHeIM Tabma. 1, paccunTaTh cpepHIo0 Benuuuny < { >, cpennexsanpa-
TUYHOE OTKIIOHEHUE OTKJIIOHEHUE Ogp kp,, OTHOCHTENBHYIO MOTPEHIHOCTD O m3Mepe-

HUs MHTepBanoB BpeMenu L. Pesynbrartel 3aHecTu B Tabaumy 1. MeTomuka u pac-
YeTHbIE (POPMYJIBI UMEIOTCA HAa CTEHJE B 1a0OpaToOpuu.

2. Paccuuratrh cpeHHe 3HAYECHHS] BPEMEHH OIyCKaHUS tcp rpy30B 6 MO pe3yiib-
tatam u3mepeHu t, t' u t'' qus kaxgoro 3HadeHus Y. 3anucarh pe3yiabTaThl B TaOIu-
iy 2.

3. Ilo pmaHHBIM Tabmuubl 2 MOCTpOUTHh rpaduk 3aBucuMocTH Y t , mpoBens

IUIABHYIO JIMHUIO C YYETOM 3KCIIEPUMEHTANBHBIX TOYEK (B TOM UUCIE U TOUYKHU Ymax
n3 tabmuipsl 1). IlpaBuna moctpoenusi, U odopmiieHHus] TpapuKOB MPUBEIEHBI HA
CTeH/e B JabopaTopuu. BBIMOTHUTE IKCTPANOJISALNIO JUHUM Tpaduka (IpoJoIKEHNE
MyHKTUPOM) A0 TOYKHM Hayaja koopauHar. Ilo pasmepy rpaduk JOJIKEH 3aHUMATh
MOJIHYIO CTPaHUIly YUYeHU4ecKoil TeTpaau (AS).

4. IIpoBectu rpadpuyeckoe nuddpepeHuupoBaHre noxydyeHHon auHuu. s sro-
ro He00XOIMMO Pa3OUTh OCh BpEMEHH (a0CIMCC) Ha PaBHBIC MHTEpBaNBl At =1 1 —t;

TaK, 4TOOBI B IIPeJelaX dKCIEPUMEHTAIIbHBIX 3Ha4eHul Obu10 He MeHee 10 uHTepBa-
J0B. 3aTeM ONPEAEINTH 10 TPa(UKy COOTBETCTBYIOIIME 3HAUECHH KOOPAUHAT Yj A
Ka)K1I0ro MOMeHTa BpeMeHH 1j. Pe3ynbrarel 3anectu B Tabiuiry 3.

5. Paccumrars 3HaueHust AY; =Y, — Y;1 ¥ CPEIHHE CKOPOCTH Ha KaXJIOM y4a-

AYi

CTKE U; = s Pe3ynbraThl 3anucars B TaOHILy 3.

6. [To manabiM Tabnuiel 3 moctpouth rpaduk 3aBucumoctu O(t) ans mocrymna-
TEJILHOTO JBIIKCHHUS TPy30B 6. BBIMOMHUTL SKCTPATIONSAINIO JUHUU Tpaduka (mpo-
JOJDKCHUE ITYHKTUPOM) 710 TOUKH Havajia KOOpJAHUHAT.

7. Jnst tpex touek rpadumka o(t) (IByX KpalHUX W CpEIHEH) MPOBECTH Kaca-



Av
TCIIBHBIC Hp}IMBIe JIMHUHU U 110 UX er'IOBBIM KO3(1)(1)I/ILII/IGHT3M E paCC‘-II/ITaTB YCKO—

peHHs TPY30B 6 B 3T MOMEHTHI BPEMEHH (COOTBETCTBYIOIIAS METOJIMKA MPUBEACHA
Ha CTEHJIE B TJabopaTopuw). Pe3ynbraTel 3anucarh B Ta0uILy 4.
8. Jlns1 BEIOpaHHBIX B 1. 7 MOMEHTOB BpEMEHH paccuuTath 1o dopmyinam (12) u
(13) 3HaveHUs YIII0BOM CKOPOCTH U YIJIOBOTO yckopeHus mkuBa 4. [To dopmyne (12)
paccuuTaTh CKOPOCTh IPY30B 2 B 3TH MOMEHTHI BpEMEHHU.
9. ITo momydeHHBIM pe3yJbTaTaM CelaTh BBIBOJBI O XapaKTepe ABWIKEHUS TPY-
30B: paBHOMEPHOM, PAaBHOYCKOPEHHOM WJIH C IIEPEMEHHBIM YCKOPCHHUEM.

Tab6mumna 1
Howmep Vinax = eeeeee
n3Mmepernns | 1 2 3 4 5 6 7 8 9 10
t,c
<t> ¢
p=1-<t>
GCD'KB' T e e ) d: -------
Tabmuma 2
Yy, M
t, c
t',c
tH’ C
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